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Functional E-skins and power sources (left) and the schematic illustration of E-skins powered by body heat using an

integrated thermoelectric (TE) generator for potential wireless health monitoring and diagnosis (right).
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5 SEM [(a) and (b)] and TEM [(c)—(e)] images of the CNTs. (d) HRTEM image showing
the zigzagged multiwalls of the CNTs. The image in (e) shows the bamboo-like structure
of the CNTs. This structure is illustrated in (f). The curved walls started growing around
the catalyst particles (the black dot). The CNTs were grown by the CVD method on a
treated oil fly ash containing Fe and Ni, which acted as catalysts.

SWCNT (Single wall CNT) (%25 T 2000~10000 W/mK F& & O &\ BB R
ERFOZEDMBLNTNS([15], Z D7 BAVEE A EHIIE A3 2 123 BMRE =R
K., Z VD7D T RETHMENDH D, 3=V, MWCNT (XK 5 27T L9572
VHIROBHEEEZ A L, KESPEI LAY —TH L7200, EiRT1 WmK &
Wb TIRWAMRER 2R3, Liovb, PPy #=2—7 127 L7z MWCNT I3,



MWCNT F 7213 PPy Boiatkl L v & IRV EYRER (0.10~0.14 WmK) %75
T (K6), Fhich| &z, BER o LBy I7FH S XPPyD=—7F
A T K o THRITHMT 27, MR GTHERERR ZT (=20T/x) 1< MWCNT =
7213 PPy HaE L v b Kiglcim B35 2 & &2 R L7=[16],

MWCNT/PPy =t Ry b D ZT 13 1083 DA —F— LK< | BVEEHAE & 1%
SABVWEREICH D, ETIIHRICERT TCEHANTIAT v aHE
MWCNT OEEEBFFEZH OGN L, ZORBEHERLIEZ EICERDPH D &
EZTCNWD, BH%EBIZ, 7747 vvafBoRRE, MWCNT A5k~ vt A5
WM, ol A X —ORFEE A E U CEVEMERED R LA FEE L, #Ek oy
YL s (77U FUR R OB 128 A KA VX — R HICE
THEMDORBZBEL TV TETH D,

a = m=CNTs b
PPy 0.006 = CNTs
34 CNTs/PPy(0.05) P
= CN Ts/PPy(0.1) CNTs/PPy(0.05) T
CNTs/PPy(0.2) 0.005 o e CNTs/PPy(0.1) / L
24 == ==CNTs/PPy(0.3) - CNTs/PPy(0.2) T
— CNTs/PPy(0.4) e CNTs/PPy(0.3) "L
= G — 0.004 CNTs/PPy(0.4) 7/
£ 1o ) / £
S )i K 0.003 P Q
% 0.144 0.002 _,-_-/
— - — N ——  ap—_— * vt /:/- /
0.12 0.0014 T
0.10 0.000 4
................

300 320 340 360 380 400 420 440
T (K)

300 320 340 360 380 400 420 440
T (K)

6 Thermal conductivity, « (a), and figure of merit, ZT (b), of the CNTs with different

PPy layer thicknesses as functions of temperature.
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11 Electrical conductivity, o (a), Seebeck coefficient (b), power factor, PF (c), total

thermal conductivity, Keotal (d), phonon thermal conductivity, xp (e) and Figure of merit, ZT

(f) as a function of temperature for pure and Th-doped nanoparticles.
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[X] 12 XPS of Cul nanoparticles doped with 0.5 mol% Tb: (a) survey scan, (d) Tb 4d.
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